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1
VIDEO COMPRESSION SYSTEM AND
METHOD USING DIFFERENCING AND
CLUSTERING

BACKGROUND

1. Field of the Disclosure

The present disclosure relates to the field of video com-
pression. More particularly, the present disclosure relates to
isolating and capturing video data for video compression.

2. Background Information

As video data is increasingly used in computer systems in
applications such as video conferencing and video recording,
computer systems often cannot keep pace with the computa-
tional requirements of video data. Video data streams typi-
cally have extremely large bandwidth requirements that can
burden the capabilities of even the most high-speed processor
to compress the video data for storage or for transmission
across a computer network or a telephone system. This com-
pression is typically performed by a central processing unit
(CPU) in a computer system with a resulting loss in image
clarity due to the failure of the CPU to keep pace with the
video data. Complex scenes having many elements that are in
motion represent the greatest challenge because they place a
tremendous burden on the CPU during the compression and
data transfer processes.

Thus, enabling real time video transmission requires a
large amount of data compression. Data compression may,
however, compromise picture quality. Therefore, great efforts
have been made to develop compression techniques allowing
real time transmission of high quality video over bandwidth
limited data connections. In video compression systems, the
main goal is to represent the video information with as little
capacity as possible. The most common video coding method
is described in the MPEG and H.26 standards.

A time-consuming step in the compression of video data is
to compute differences between successive video frames. A
CPU typically computes a difference frame by reading a
current video frame into memory and computing the difter-
ence between the current video frame and a previous video
frame, which was previously stored into a memory in the
computer system. Computing the difference typically
involves performing an exclusive-OR operation between the
current video frame and the previous video frame. In general,
any function that effectively represents the difference
between two successive video frames can be used with only
minor modifications to the related compression algorithm.
Hence, a large number of possible functions can be used to
compute the difference between successive video frames.

SUMMARY OF THE INVENTION

The invention relates to the field of video compression for
isolating and capturing video data for video compression.

In one embodiment, there is a method for compressing
video data in a network system, including receiving a current
video frame from a video input; calculating differences
between the current video frame and a previous video frame;
and processing the calculated differences to determine clus-
ters of image data for compression.

In one aspect, the method includes scanning the clusters of
image data to locate outer rim nodes surrounding the cluster
of'image data; and determining unprocessed difference points
in the image data; and when the unprocessed difference points
are found, marking the points as outer rim nodes surrounding
the cluster of image data, and when all of the unprocessed
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difference points have been found, compressing outer rim
data representing the outer rim nodes.

In another aspect, the method includes eliminating redun-
dant rim nodes; scanning along an interior of the outer rim
nodes to detect adjacent internal rims; scanning the outer rim
nodes and adjacent rim nodes to locate unfilled internal
points; recursively filling unfilled internal points and color
capture; and locating floating internal rims using the recursive
fill.

In another aspect, the method includes placing a sum of the
current video frame and a future video frame captured colors
in blocks; placing a difference of the current video frame and
the future video frame capture colors in blocks; and com-
pressing the blocks.

In another embodiment of the invention, there is a non-
transitory computer readable medium storing a program for
compressing video data in a network system, the network
system including a computer receiving a current video frame,
the program executable by the computer and including cal-
culating differences between the current video frame and a
previous video frame; and processing the calculated differ-
ences to determine clusters of image data for compression.

In still another embodiment, there is a network system for
compressing video data in a network system, including a
transmitter transmitting a current video frame; a receiver
receiving a current video frame from the transmitter; and a
processor: calculating differences between the current video
frame and a previous video frame; and processing the calcu-
lated differences to determine clusters of image data for com-
pression.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary system in accordance with an
embodiment of the present invention.

FIG. 2 shows another exemplary system in accordance
with another embodiment of the present invention.

FIG. 3 shows an exemplary diagram of processing differ-
ences in accordance with the present invention.

FIG. 4 shows an exemplary compass that is used in accor-
dance with the present invention.

FIGS. 5A-5E show an exemplary scan of image data in
accordance with the present invention.

FIGS. 6 A-6D show another exemplary scan of image data
in accordance with the present invention.

FIGS. 7A and 7B show another exemplary image scan of
data in accordance with the present invention.

FIGS. 8A-8C show another exemplary image scan of data
in accordance with the present invention.

FIGS. 9A-9C show another exemplary image scan of data
in accordance with the present invention.

FIGS. 10A and 10B show another exemplary image scan of
data in accordance with the present invention.

FIGS. 11A and 11B show another exemplary image scan of
data in accordance with the present invention.

FIGS. 12A-12C show another exemplary image scan of
data in accordance with the present invention.

FIG. 13 illustrates an exemplary diagram of grouping and
storage of image data in accordance with the present inven-
tion.

FIGS. 14A and 14B illustrate an exemplary process of
blending image data in accordance with the present invention.

FIGS. 15A-151 show exemplary embodiment of correcting
an unclear image in accordance with the present invention.

FIGS. 16A and 16B show an exemplary embodiment of
correcting an unclear image in accordance with the present
invention.
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FIG. 17 shows an exemplary method to check image data in
accordance with the present invention.

FIGS. 18A-18F show an exemplary diagram to stack or
merge differences in accordance with the present invention.

FIG. 19 shows an exemplary flow diagram in accordance
with the present invention.

DETAILED DESCRIPTION

In view of the foregoing, the present disclosure, through
one or more of its various aspects, embodiments and/or spe-
cific features or sub-components, is thus intended to bring out
one or more of the advantages as specifically noted below.

The present disclosure relates to the field of video com-
pression. More particularly, the present disclosure relates to
isolating and capturing video data for video compression.

Accordingly, the present invention provides a video com-
pression technique that allows the playback of motion video
through capturing differences between video frames. The
technique leverages that fact that key differences between
frames occur in clusters.

FIG. 1 shows an exemplary system in accordance with an
embodiment of the present invention. System 1 includes, for
example, a network N to which peripheral devices, such as
computers SC and RC may be connected. The peripheral
devices can include a processor and a set of instructions, such
as an algorithm, that can be executed to cause the peripheral
device to perform any one or more of the methods or com-
puter based functions disclosed herein, as well as a video
input that captures still and video image data. The video input
may be incorporated as part of the peripheral device or a
standalone device. It is also appreciated that although the
peripheral device in the exemplary embodiments are comput-
ers, they are not limited to such an embodiment. For example,
the peripheral device may be any mobile device, such as a
smartphone, mobile phone, tablet, laptop, PDA, etc. The
peripheral device may operate as a standalone device or may
be connected, for example, using a network (any type of
network may be used, as readily understood in the art), to
other computer systems or peripheral devices. Additionally,
the system is not limited to the illustrated embodiment, and
may include any number or variation of networks and/or
peripheral devices.

FIG. 2 shows another exemplary system in accordance
with another embodiment of the present invention. The sys-
tem application described herein uses a web services-based
interface to validate users and connect them with their
resources. These resources consist of information extracted
from varied and diverse information repositories typically
located in multiple departments and divisions across an enter-
prise. These repositories may reside in collections of word
processor documents (e.g., Word), sophisticated relational
databases (i.e., ORACLE, MySQL, SQL Server), document
management systems (e.g., Documentum), flat-file data-
bases, and even information “scraped” from the screen by the
application interacting with the system as a normal user.

FIG. 3 shows an exemplary diagram of processing difter-
ences in accordance with the present invention. Processing of
video data, which may occur at the client end, user end, server
end, or at a remote location (or any combination thereof), is
accomplished in using the following system and method.
Differencing 30 identifies pixels in the video data that require
change based on, for example, various thresholds. In order to
accomplish the identification, a compass 32 is used to repre-
sent direction and coordinates when scanning the data. Main
rim scanning 40 acts to surround difference clusters with rim
nodes, and eliminates redundant rim nodes using peninsula-
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4

isthmus hopping 42 and main rim southwestern side handling
44, as described in more detail below. Once completed, adja-
cent rim scanning 48 identifies internal rims that are imme-
diately adjacent to the main rim, and fill start points 50 speci-
fies where to begin the fill process, which identifies internal
pixels and floating rims. The number of internal edges are
reduced using unmark filling 34, low importance main rims
are removed using main rim rollback 36 and internal edges
and peninsula-isthmus hops are reduced using extend marks
38. To further aid in the compression of data, color buckets 46
include color spectrum information such as internal YBCBR
or RGB color information and have variable sized determined
by splitting blocks into smaller blocks to identify compres-
sion partitions. Blending 52 then reduces the appearance of
unwanted sharp edges, and fuzz prevention 54 reduces the
amount of distortion (i.e. “fuzz”) caused by compression by
separating the overlapping and non-overlapping areas
between the current and future rims. Additionally, the rim
sharpening 56 features further reduce the amount of distor-
tion caused by compression by smoothing colors near the
rims to reduce the appearance of square pixels. Other tech-
niques, such as boundary check bypass 58 and difference
stacking 60 can also be used to eliminate the need for bounds
checking and to merge differences together to reduce band-
width, respectively. Each of the above-mentioned methods
are discussed in more detail below.

As explained above, in order to populate a two-dimen-
sional difference array, each pixel in the current image is
compared to the pixels in the prior image. If a color change of
apixel is more than a specified threshold, that pixel is marked
as having a difference. To determine position or location of a
pixel within an image, a compass 32 is used. FIG. 4 shows an
exemplary compass that is used in accordance with the
present invention. Using the compass, only three bits are
required to represent a single direction. As there are eight
directions, and it is not necessary to return to an immediately
previous pixel or location, seven directions are possible for
any directional move within the image. For example, if a
previous rim node moved in an eastward direction to become
the current pixel, then the direction of the next pixel will not
be westward (which would be the previous pixel). Accord-
ingly, three bits may be used to represent eight directions
(north, northeast, east, southeast, south, southwest, west and
northwest) on the compass. Since one bit is not used for
directional purposes (7 bits are used, not 8), it can be used as
a flag to indicate special nodes including additional data (e.g.
the flag is used to mark adjacent rim origins, the end of
adjacent rims and peninsula-isthmus hopper landing points).
It is appreciated that the invention described is merely one
embodiment, and not limited to the scope of the specification
and drawings. For example, more or fewer directions, bits,
etc. may be used.

FIGS. 5A-5E show an exemplary scan of image data in
accordance with the present invention. To find the outer
(main) rim of an image, an initial scan of a difference array is
performed, as illustrated in FIG. 5A. A scan of data will be
described using an example, which example is not intended to
limit the scope of the invention. In one embodiment, the initial
scan starts at the top left of the image, and moves left to right
for each row in the array. It is understood, however, that the
scan may be performed in any way known to the skilled
artisan. When a first difference in the data is detected, it is
recognized that the next difference cannot be data (i.e. a pixel)
in the west, north west, north or north east direction. Other-
wise, these pixels would have been located during the scan.
Therefore, the scan continues to the east, and then clockwise,
through all compass coordinates until the next difference is



US 9,071,818 B2

5

determined (FIG. 5B). Once the next difference is deter-
mined, scanning ensues with a start direction related to the
previous direction, as shown in FIGS. 5C and 5D. For
example, if the previous direction was South, then the start
direction is in the coordinate to the North East (FIG. 5C). If
the previous direction was South East, then the start direction
is in the coordinate to the North East (FIG. 5D). With refer-
ence to FIG. 5E, the scan continues until it returns to the main
rim origin, unless a special case exists (discussed below with
respect to Peninsula-Isthmus Hopping and Main Rim South-
western Side Handling). Upon completion of the scan, the
main rim may be represented as an X, y coordinate (the origin)
and a sequence of three-bit directional nodes. Once points in
the new difference cluster rim (rim and internal points) are
determined, the initial scan will continue without scanning
previously captured points.

FIGS. 6 A-6D show another exemplary scan of image data
in accordance with the present invention. FIG. 6 A shows data
in the shape of a peninsula, where pixels of the data extend
outward in a projecting manner from the main body of data.
FIG. 6B shows data in the shape of an isthmus, where pixels
of'the data form a narrow strip connecting two larger bodies of
data. Both peninsula and isthmus formations of pixels in the
data provide difficulty in scanning. To avoid processing
already processed rim nodes, a special Peninsula-Isthmus
Hop is used, as depicted in FIGS. 6C and 6D. The Peninsula-
Isthmus Hop begins from the rim node where the peninsula or
isthmus is first detected (the “hop point”) HP and will “hop”
to the “landing point” LP. As depicted in the figures, the hop
point is referenced with HP, and the landing point is reference
by LP. Peninsula-Isthmus Hops are used primarily for the
main rim, due to processing and storing size of information of
the landing points. However, floating rims (described below)
could also use Peninsula-Isthmus Hops to achieve similar
benefits.

FIGS. 7A and 7B show another exemplary image scan of
data in accordance with the present invention. If a main rim
origin occurs on an isthmus, the entire “southwestern side”
SWS will be skipped, as illustrated in FIG. 7A. In order to
remedy this problem, the following is performed when
searching for a landing point during peninsula-isthmus pro-
cessing and the main rim origin is detected. A scan is per-
formed around the origin, and any difference points that have
not been processed as a rim node are set as a landing point LP.
This will allow the hop function to “skip” over the main rim
origin, as identified by arrow SKP. This is followed by con-
tinued scanning around the “southwester side” of the main
rim, as illustrated in FIG. 7B.

FIGS. 8A-8C show another exemplary image scan of data
in accordance with the present invention. Once the main rim
scan has occurred, the data is scanned (processed) for adja-
cent rims. The adjacent rim scan is performed by scanning
along the interior of the main rim in search of any differences
that have non-differences to the North, East, South and West
(excluding already detected adjacent rim nodes). The
detected rims will become adjacent rim origins. Non-difter-
ences to the Northeast, Southeast, Southwest and Northwest
will be detected by other adjacent rim origins or turned into
floating rims (described below). Alternatively, the scan may
check all directions for non-differences and ignore “corner”
single-point adjacent rims. Adjacent rims have a clockwise
side and a counter-clockwise side (i.e. the scan is performed
in the clockwise and counter-clockwise directions). In the
clockwise direction, the scan is performed for differences
starting one direction clockwise from the non-difference
direction. In the counter-clockwise direction, the scan is per-
formed for differences starting one direction counter-clock-
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6

wise from the non-difference direction, as illustrated in FIGS.
8B and 8C. For example, in the counter-clockwise direction,
when the previous direction was North, the start direction is
Northeast, when the previous direction was Northeast, the
start direction is Southeast, etc. Processing continues on each
side until a previously processes rim node is found. Notably,
adjacent rims may also have other adjacent rims, which may
be processed recursively by scanning the adjacent rim for
other adjacent rim origins (and at end points a full surround-
ing scan is performed).

FIGS. 9A-9C show another exemplary image scan of data
in accordance with the present invention. Internal, unfilled
points (i.e. fill start points) are located by scanning the main
rim and adjacent rims. When a fill start point is found, fill
processing is performed recursively to fill each unfilled point
to the North, East, South and West that is not a rim node (FIG.
9A). When processing a fill, a point that has a non-difference
point to the North, East, South or West is set as a floating rim
(FI1G. 9B). Floating rims use an X,y coordinate for the origin,
but are otherwise processed similar to adjacent rims with
clockwise and counter-clockwise directions and without pen-
insula-isthmus hopping. Floating rims may also have adja-
cent rims next to them. Alternatively, floating rims may use
peninsula-isthmus hops and discard the counter-clockwise
direction. As shown in FIG. 9C, some points are not reachable
with a single fill start point. Therefore, it may be necessary to
provide more than one fill start point.

FIGS. 10A and 10B show another exemplary image scan of
data in accordance with the present invention. In order to
reduce the number of internal edges, specified difference (i.e.
unmarked) areas are filled in the according to the following
process. An unmarked threshold value is selected as the mini-
mum number of pixels an unmarked area includes in order to
avoid being filled. Prior to creating an adjacent or floating
rim, the unmarked area for which an adjacent or floating rim
is required is filled. This is accomplished using a temporary
two-dimensional fill array, recursively filling non-difference
points to the North, East, South and West. If the threshold is
not met, unmarked points are flagged as difference points
such that TGBs are included in the color buckets (described
below), and an adjacent or floating rim is not created. For
example, as illustrated in FIGS. 10A and 10B, with an
unmarked threshold greater than three and less than or equal
to seven, the adjacent rim would be created but a floating rim
would be filled.

FIGS. 11A and 11B show another exemplary image scan of
data in accordance with the present invention. In this
example, small groups of differences are detected and flagged
to be ignored. These smaller groups are typically caused, for
example, by camera vibration and flux. A main rim rollback is
performed when the number of total points (pixels) in the
main rim is too small (as determined by a threshold). In
frames that occur later in the process, the rolled-back difter-
ences may eventually accumulate and be captured. First, a
rollback threshold is determined. If the total number of rime
nodes and internal pixels is below the threshold, all pixels (the
group of pixels) will be rolled back (i.e. differences will be
marked as non-differences and will be ignored during the
initial scan).

FIGS. 12A-12C show another exemplary image scan of
data in accordance with the present invention. To reduce the
number of main rims, peninsula-isthmus hops and internal
edges, an extend marks process is performed (FIG. 12A).
Performing an extend mark process will, when combined
with unmark filling, help to reduce the number of bytes
required to represent the rims. However, the extend marks
process is not performed on rims that have been rolled back.
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In the extend marks process, each rim (main and internal) are
navigated and marked one pixel out from the rim as a differ-
ence in the North, East, South and West direction. The next
clockwise (N/E/S/W) compass position is started from the
reverse of the previous direction, and continued clockwise
until the previous position from the next direction (e.g. for
counter-clockwise side of internal rims, move one N/E/S/W
position in the counter-clockwise direction from the reverse
of the previous direction and continue counter-clockwise
until the previous counter-clockwise position is reached from
the next direction). At isthmus points, peninsula tips and
internal rim start and end points, points are marked one out in
each direction, as illustrated in FIG. 12B. As a result, nearby
rims will merge and peninsulas will disappear. When extend-
ing marks on internal rims, the unmarked area will shrink,
resulting in a greater likelihood it will be filled by the unmark
filling process. The rim process with be re-processed using
the new marked difference points, and new adjacent and
floating rims may be removed by the unmark filling process
(FIG. 12C). Internal YBCBRs or RGBs are placed into the
color buckets (described below). The resulting extended rims
have a smoother shape which allows for easier compression.

FIG. 13 illustrates an exemplary diagram of grouping and
storage of image data in accordance with the present inven-
tion. Color buckets are used to group and store color infor-
mation for internally filled areas, and to store color informa-
tion associated with rim points. For example, the color
buckets store YBCBR or RGB data in memory in 8x8, 4x4
and 2x2 blocks to facilitate compression. It is appreciated that
the block dimensions are variable around the rim edges and
that segregating pixel colors in this manner reduces the
amount of color bleed caused by compression. Any method of
compression may be used, such as discrete cosine transform
(DCT) or wavelet transform, as readily understood. To popu-
late the color buckets, in one embodiment, the following
process is performed. Image data is scanned from an upper
left corner to the upper right corner for each row. When a pixel
requiring color capture is found, find the 88 bucket by per-
forming using an x and y coordinate and dividing by 8, and
truncating the remainder and using the remained to determine
coordinates within an 8x8 bucket. Another scan from left to
right for each row is performed. A counter is used and incre-
mented in order to track how many pixel YBCBRs or RGBs
were captured in the 8x8 color bucket. Scanning is continued,
skipping over a process 8x8 buckets. 8x8 buckets with num-
ber of YBCBRs less than a predetermined number are then
split into 4x4 blocks using. 8x8 buckets with a number of
YBCBRs equal to or greater than the predetermined number
have gaps filled with an averaging method for compression.
4x4 buckets with a number of YBCBRs less than a predeter-
mined number are then split into 2x2 blocks using. 4x4 buck-
ets with a number of YBCBRs equal to or greater than the
predetermined number have gaps filled with an averaging
method for compression. Similarly, 2x2 buckets with all
YBCBRs present are compressed accordingly. 2x2 buckets
with less than all of the YBCBRs present have them descaled
by 8 for compression.

FIGS. 14A and 14B illustrate an exemplary process of
blending image data in accordance with the present invention.
Blending is performed to reduce color edges (represented by
shades of gray in the figures) where similar colors often
change. Prior to blending, a blend depth, similarity threshold
and diagonal weight are established. The blend depth is
defined as the number of pixels into the non-difference area
(which number can be previously defined or automatically
determined). For example, with unextended rims and a blend
depth of one, non-difference pixels next to the rim nodes will
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be blended. On the other hand, for example, with extend
marks active, a blend depth of one would blend every pixel on
the rim. A blend depth of two, for example, would blend the
rim pixels and one pixel outside the rims, and a blend depth of
three would blend one pixel out from the second depth. Simi-
larity threshold is defined as how similar a nearby influencing
pixel is to the current or target pixel to trigger a blend. The
similarity threshold acts to prevent areas with accurate color
edges from being blended. Finally, flat and diagonal weights
define how strongly nearby pixels influence each other. The
color of a pixel that is targeted for blending (target pixel) will
have its color altered by nearby blending influences. For
example, if the blend influence is diagonal to the target (in a
direction to the NE/SE/SW/NW), the influence will have less
of'an impact on the color alteration as a blend influence that is
in a direction to the N/E/S/W. It is appreciated that any
method for determining the impact of influence may be used,
as readily understood in the art, and the invention is not
limited to the described embodiment.

FIGS. 15A-151 show exemplary embodiment of correcting
anunclear image in accordance with the present invention. In
this embodiment, a basic color correction is performed. Due
to color compression, edges of objects in the image often
become unclear or fuzzy. Since rims are created by differenc-
ing uncompressed original images, situations occur in which
“dangling fuzz” occurs as a result of a moving image. For
example, with reference to FIGS. 15A and 15B, if an original
8x8 block of data does not have any rims passing through the
block, any color edges will be unclear after compression. If
the object causing the color edge moves, the clarity (fuzz) will
dangle since it occurs outside of the differenced area. To
prevent trailing fuzz from occurring, the rims are used to
identify where a trailing edge is located, and then places a
color around the edge into separate color buckets. This is
accomplished, for example, by using a single frame buffer to
“look-ahead” to one rim in a future frame since the future rim
will include the trailing edge of the current moving object.
FIGS. 15C, 15D and 15E show a previous frame, a current
frame and a future frame, respectively, of a moving object.
FIGS. 15F, 15G, 15H and 151 show a current rim, future rim,
current less future and current plus future, respectively, of the
moving object. Using a filled area of the future rim, points
existing in both the current and future rims are placed into a
color bucket. Points existing in the current rim, but not the
future rim, will go into a different color bucket. The colors
from the current difference cluster are placed into these two
color buckets. To eliminate redundant processing, the future
rim is used as the current rim for the next frame.

FIGS. 16A and 16B show an exemplary embodiment of
correcting an unclear image in accordance with the present
invention. By using edge-focused differencing with trailing-
edge detection (described below above with respect to FIGS.
15A-151), the most visible edges of objects in motion are
captured. With the rim coordinates known from rim scanning,
sharpening of the edges is simplified. In this way, when a
video is zoomed in upon (and single pixels may be stretched
to cover multiple pixels) any stretched pixels near the rims
that are next to contrasting colors can be made to look less
square, greatly enhancing overall image quality. For example,
FIG. 16A shows pixels of a zoomed in image without rim
sharpening, and FIG. 16B shows pixels of a zoomed in image
for which rim sharpening has been processed. Additionally,
edge-focused differencing may be used in combination with
global motion compensation (which adjusts for camera
movement) and may still be applied between the globally-
shifted frames of image data.

FIG. 17 shows an exemplary diagram to check image data
in accordance with the present invention. In order to eliminate
the need to check image boundaries, an 8 pixel wide border is
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added around each of the data arrays. When edge processing,
coordinates beyond the border will not be used. Rather, every
x and y coordinate is shifted by 8 pixels to translate to and
from the real coordinate.

FIGS. 18A-18F show an exemplary diagram to stack or
merge differences in accordance with the present invention.
Using differencing techniques, each difference is transmitted
to a client in order to avoid overall image quality. With dif-
ferencing, it is essential that every difference be transmitted to
the client. Any missed differences will corrupt the overall
image. If there is a transmission delay and several differences
are pending transmission to the client, it is possible to apply
“difference stacking” to stack or merge the differences into a
single difference to reduce bandwidth. The left to right scan to
find the outer rim origins for the new stacked clusters can be
skipped. The stacked outer origin will be the highest left-most
outer origin from the rims that were stacked. The most recent
colors of the “stacked difference” will be captured and no
extend marks or unmark filling will occur. As another perfor-
mance improvement, compressed color blocks that can be
decoded independently of each other can remain compressed
until stacking is finished. Any of these blocks that were fully
overwritten by newer blocks can be ignored, reducing the
number of blocks that are decompressed.

FIG. 19 shows an exemplary flow diagram in accordance
with the present invention. The process flow in accordance
with an embodiment of the invention is described below.
Processing is typically performed at one of the client periph-
eral devices, although is not limited to such an embodiment.
The process begins at S10 where differences are calculated
between a first image (e.g. current image) and second image
(e.g. previous image). The differences are clustered and
scanned to form rim nodes surrounding the clustered data at
S15. In S15, redundant rim nodes may also be eliminated
using peninsula-isthmus hopping and main rim southwestern
side handling. When scanning (S20), if unprocessed differ-
ence points are found, the process continues to S25. At S25,
the outer rim is located. The number of internal edges are
reduced using unmark filling, and low importance outer rims
are removed using main rim rollback and internal edges and
peninsula-isthmus hops are reduced using extend marks at
S30. Adjacent internal rim scanning identifies internal rims
that are immediately adjacent to the outer rim at S35, and fill
start points specify where to begin the fill process at S40,
which identifies internal pixels and floating rims at S45. If no
unprocessed difference points are found at S20, then the rims
are compressed at S50, the current plus future colors are
placed in the blocks and compressed at S52 and color spec-
trum information (such as YBCBR or RGB) are placed into
blocks, blending reduces the appearance of unwanted sharp
edges and the resulting data is compressed at S54.

It is also noted that rim compression can be based on the
general tendency of rims to go in one general direction for
extended periods (which often occurs along smooth edges
around moving objects). To take advantage, a rim scan can be
performed to seek out stretches where there is a high fre-
quency of the same three directions. Rather than representing
the directions with a compass coordinate, as described above,
Huffman encoding can be used to compress them.

Although the invention has been described with reference
to several exemplary embodiments, it is understood that the
words that have been used are words of description and illus-
tration, rather than words of limitation. Changes may be made
within the purview of the appended claims, as presently stated
and as amended, without departing from the scope and spirit
of the invention in its aspects. Although the invention has
been described with reference to particular means, materials
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and embodiments, the invention is not intended to be limited
to the particulars disclosed; rather the invention extends to all
functionally equivalent structures, methods, and uses such as
are within the scope of the appended claims.

The illustrations of the embodiments described herein are
intended to provide a general understanding of the structure
of the various embodiments. The illustrations are not
intended to serve as a complete description of all of the
elements and features of apparatus and systems that utilize
the structures or methods described herein. Many other
embodiments may be apparent to those of skill in the art upon
reviewing the disclosure. Other embodiments may be utilized
and derived from the disclosure, such that structural and
logical substitutions and changes may be made without
departing from the scope of the disclosure. Additionally, the
illustrations are merely representational and may not be
drawn to scale. Certain proportions within the illustrations
may be exaggerated, while other proportions may be mini-
mized. Accordingly, the disclosure and the figures are to be
regarded as illustrative rather than restrictive.

One or more embodiments of the disclosure may be
referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and without intend-
ing to voluntarily limit the scope of this application to any
particular invention or inventive concept. Moreover, although
specific embodiments have been illustrated and described
herein, it should be appreciated that any subsequent arrange-
ment designed to achieve the same or similar purpose may be
substituted for the specific embodiments shown. This disclo-
sure is intended to cover any and all subsequent adaptations or
variations of various embodiments. Combinations of the
above embodiments, and other embodiments not specifically
described herein, will be apparent to those of skill in the art
upon reviewing the description.

The Abstract of the Disclosure is provided to comply with
37 C.F.R. §1.72(b) and is submitted with the understanding
that it will not be used to interpret or limit the scope or
meaning of the claims. In addition, in the foregoing Detailed
Description, various features may be grouped together or
described in a single embodiment for the purpose of stream-
lining the disclosure. This disclosure is not to be interpreted as
reflecting an intention that the claimed embodiments require
more features than are expressly recited in each claim. Rather,
as the following claims reflect, inventive subject matter may
be directed to less than all of the features of any of the
disclosed embodiments. Thus, the following claims are incor-
porated into the Detailed Description, with each claim stand-
ing on its own as defining separately claimed subject matter.

The above disclosed subject matter is to be considered
illustrative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments which fall within the true spirit and scope
of the present disclosure. Thus, to the maximum extent
allowed by law, the scope of the present disclosure is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:
1. A method for compressing video data in a network
system, comprising:

receiving a current video frame from a video input;

calculating differences between the current video frame
and a previous video frame;

processing the calculated differences to capture and isolate
distinct clusters of image data for compression;
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determining unprocessed difference points in the clusters
of image data, thereby eliminating use of motion vec-
tors;

scanning the clusters of image data to locate outer rim

nodes surrounding the cluster of image data; and

when the unprocessed difference points are found, marking

the points as outer rim nodes surrounding the cluster of
image data, and when all of the unprocessed difference
points have been found, compressing outer rim data
representing the outer rim nodes.

2. The system for sharing secure information according to
claim 1, further comprising:

eliminating redundant rim nodes;

scanning along an interior of the outer rim nodes to detect

adjacent internal rims;

scanning the outer rim nodes and adjacent rim nodes to

locate unfilled internal points;

recursively filling unfilled internal points and color cap-

ture; and

locating floating internal rims using the recursive fill.

3. The method according to claim 1, further comprising:

placing a sum of'the current video frame and a future video

frame captured colors in blocks;

placing a difference of the current video frame and the

future video frame capture colors in blocks; and
compressing the blocks.

4. A non-transitory computer readable medium storing a
program for compressing video data in a network system, the
network system including a computer receiving a current
video frame, the program executable by the computer and
comprising:

calculating differences between the current video frame

and a previous video frame;
processing the calculated differences to capture and isolate
distinct clusters of image data for compression;

determining unprocessed difference points in the clusters
of image data, thereby eliminating use of motion vec-
tors;

scanning the clusters of image data to locate outer rim

nodes surrounding the cluster of image data; and

when the unprocessed difference points are found, marking

the points as outer rim nodes surrounding the cluster of
image data, and when all of the unprocessed difference
points have been found, compressing outer rim data
representing the outer rim nodes.

5. The method according to claim 4, further comprising:

eliminating redundant rim nodes;

scanning along an interior of the outer rim nodes to detect

adjacent internal rims;
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scanning the outer rim nodes and adjacent rim nodes to
locate unfilled internal points;
recursively filling unfilled internal points and color cap-
ture; and
locating floating internal rims using the recursive fill.
6. The method according to claim 4, further comprising:
placing a sum of the current video frame and a future video
frame captured colors in blocks;
placing a difference of the current video frame and the
future video frame capture colors in blocks; and
compressing the blocks.
7. A network system for compressing video data in a net-
work system, comprising:
a transmitter transmitting a current video frame;
a receiver receiving a current video frame from the trans-
mitter; and
a processor:
calculating differences between the current video frame
and a previous video frame;
processing the calculated differences to capture and iso-
late distinct clusters of image data for compression;
determining unprocessed difference points in the clus-
ters of image data, thereby eliminating use of motion
vectors;
scanning the clusters of image data to locate outer rim
nodes surrounding the cluster of image data; and
when the unprocessed difference points are found,
marking the points as outer rim nodes surrounding the
cluster of image data, and when all of the unprocessed
difference points have been found, compressing outer
rim data representing the outer rim nodes.
8. The system for sharing secure information according to
claim 7, further comprising:
eliminating redundant rim nodes;
scanning along an interior of the outer rim nodes to detect
adjacent internal rims;
scanning the outer rim nodes and adjacent rim nodes to
locate unfilled internal points;
recursively filling unfilled internal points and color cap-
ture; and
locating floating internal rims using the recursive fill.
9. The method according to claim 7, further comprising:
placing a sum of the current video frame and a future video
frame captured colors in blocks;
placing a difference of the current video frame and the
future video frame capture colors in blocks; and
compressing the blocks.

#* #* #* #* #*



